In order to lower departmental costs in an ophthalmological outpatient department by reducing wastage, the stability of available chlorine at levels of 280 ppm and 560 ppm in litre solutions of sodium dichloroisocyanurate was investigated over a three-week period. There was no significant decay in available chlorine at these levels in solutions kept at 20°C. Sodium dichloroisocyanurate may be prepared on a weekly instead of a daily basis with an annual saving of £1200 to £1400.
In busy ophthalmology outpatient depart ments, the tonometer prism is the most likely potential source for patient to patient spread of inapparent infection. Consultations may be separated by 15 minutes or less, and since good practice dictates the frequent use of the tonometer, a rapid effective disinfection pro cedure is essential.
In 1985 following an adenovirus outbreak and with HIV infections in prospect, two of us (KM'C and VD) made recommendations to this end based on the available chlorine in a solution of sodium dichloroisocyanurate (NaDCC). Five trouble-free years later, one of us working in the clinic on a daily basis reviewed the practice (St Paul's Eye Hospital) and costed it retrospectively at £9,000 (excluding iabour costs) for the five years.
The aim of this study was to investigate the possible reduction in disinfectant wastage by monitoring the stability of available chlorine levels of 280 ppm and 560 ppm in a litre solu tion of NaDCC over a one to three-week period.
A recent study of the use of disinfectants in ophthalmology departments in the United Kingdom, reveals that 84 out of 173 use free chlorine-based disinfectants, 1 so that our find ings may have a general application. We present a revised scheme which is accept able on microbiological, clinical, nursing and pharmaceutical grounds -and which will cut costs' by around 70% without loss of efficacy.
NaDCC was adopted for use at St Paul's Eye Hospital for the following reasons: (1) Tablets of NaDCC are stable and compact and allow a predictable and reliable way of obtaining a solution of available chlorine at the desired concentration. 2 Solutions of sodium hypochlorite (NaOCL) (Milton) or chlorinated lime and boric acid (Eusol), how ever, need to be stored in well-filled airtight containers, protected from light and at a tem perature not exceeding 20°C. 3 Furthermore, even solutions of chlorinated lime and boric acid deteriorate on storage and need to be used within 2 weeks. 3 (2) NaDCC tablets are easier and safer to handle than concentrated NaOCL solutions, 2 thus avoiding the hazards to both the user and the patient, of solutions containing a high con centration of available chlorine. (3) NaDCC has a significantly higher bacteri cidal capacity and is more resistant to inactiv ation by organic matter than NaOCL.-I,5,6 In NaDCC solutions, only a proportion of the total available chlorine is free, whilst the rest is combined; as free available chlorine is used, more is released from the combined form.2 This may account for the enhanced bacteri cidal effect, improved resistance to organic inactivation and reduced corrosiveness of NaDCC solutions compared with NaOCL solutions.2 The practice in this hospital (since 1985) is to prepare on a daily basis a litre solu tion of NaDCC at an available chlorine con centration of 560 ppm7 for each slit-lamp biomicroscope in use. Sterile water is used to avoid contamination with organic matter and the possibility of organisms surviving in non sterile water. The daily changing of solution is based on the manufacturer's recommend ation (Surgikos UK). Grounds for changing fluids daily are now under review. The ton ometer prism is detached and disinfected between patients or occasionally if unilateral infection is suspected, between eyes by soak ing for 10 minutes in approximately 15 ml ali quots of solution before rinsing in sterile water. These aliquots are changed between patients.
An assessment of the amount of solution left in each litre bottle at the end of each day in the outpatient department of this hospital varied between 500 and 800 m!. This residium represents a significant wastage of solution, which if used on successive days, would reduce the number of bottles used by at least 66%. The cost per litre bottle of solution in this hospital is 46.5 pence (1.5p per tablet of NaDCC and 45p per litre of sterile water, excluding labour costs). More than three hun dred bottles are used per month, giving an annual cost of over £1,800. Since the introduc tion of NaDCC in this hospital in 1985, the residual amount of potentially usable (if activ ity is maintained) solution represents a finan cial loss of over £6,000. Accordingly we measured the stability of available chlorine in litre solutions ofNaDCC under the conditions prevailing in our outpatient department.
Method
Solutions were made with either 0.5 g (one tablet) or 1 g (2 tablets) of NaDCC (Presept Tablets, Surgikos, UK) dissolved in one litre volumes of sterile water to give expected con centrations of 280 ppm (A) and 560 ppm (B) of available chlorine according to the manu facturers' specifications. Solutions were kept on the laboratory bench away from direct sun light at 20°C room temperature and tested three times per day by one observer for three week? Between testing the bottles were kept closed.
In order to simulate the clinic situation it was assumed that an average of 15 patients were seen per tonometer per clinic (one to two clinics per day) and 15 ml aliquots used to sterilise the tonometer prism. Fifteen ml ali quots were discarded from each litre bottle (two containing 0.5 g NaDCC and two con taining 1 g NaDCC), during the day leaving a growing air space. Measurements were then repeated in triplicate on each of the following two days on the residual 550 m!. A Lovibond 2000 comparator (Tintometer UK) was used for all tests. The comparator was calibrated using 1 ppm, 2 ppm and 3 ppm, chlorine stan dards (1 ml, 2 ml and 3 ml of a 0.0891 gil solu tion of potassium permanganate to 99 ml, 98 ml and 97 ml of deionised water respect ively). One in 400 and one in 800 dilutions 
Statistical analysis
An overall between-replicates basic variance S2, was assessed using the formula S2= (Table III) .
Results
In the first experiment 42 measurements were made for each solution, A and B. (see Table   I ).
The average available chlorine concentra tion on day one was 267 ppm for solution A and 547 ppm for solution B, which represents 95% and 97% of the expected concentration.
There was no significant linear correlation (Table III) . There was therefore no significant change in the available chlorine concentration over the three-week period. In the second experiment the average available chlorine concentrations obtained prior to and after removing 15 ml aliquots are shown in Table   II aliquots of the solution could be prepared once per week for daily use followed by discard.
